This study assessed the responses to waterlogging conditions of a few new interspecific hybrids belonging to the Prunus genus and resistant to root knot nematodes. Leaf photosynthetic and transpiration activities were measured during the waterlogging period (30 days) and the recovery phase (18 days). In general, the interspecific parents (P. amygdalus × P. persica) appeared to be very sensitive to waterlogging (all the plants died), while the parents belonging to P. cerasifera appeared to be more tolerant. The interspecific crosses P. cerasifera × (P. amygdalus × P. persica) displayed a good response to stress, showing a slight decrease in gas exchange during waterlogging and a complete recovery of leaf functionality in the 18 days following the re-establishing of optimal soil water conditions.
INTRODUCTION
The rootstocks belonging to P. persica, P. amygdalus and to some of their hybrids used as rootstocks for peach, appear to be root-knot nematode (RKN) sensitive (Sasser and Freckman, 1987) . In order to limit root-knot nematode attack, methyl bromide substratum fumigation is used in both greenhouse and open field. This substance, which has negative effects on the environment, will be banned from EU countries in 2005. It is therefore necessary, in order to continue peach and almond cultivation in suitable soils suffering from gall nematode problems, to select agronomically suitable and RKN resistant rootstocks.
Project UE-FAIR CT 98-4139, coordinated by INRA, is mainly focused on selecting gall nematode-resistant rootstocks and studying their behaviour in some abiotic stress circumstances (water deficit, waterlogging and iron chlorosis). Within this project, we have assessed the physiological responses of a few RKN-resistant hybrids obtained in France and Spain in waterlogged conditions, comparing them with GF 677, a widely used rootstock for both peach and almond.
MATERIALS AND METHODS
The study was carried out in 2001, following a random-block experimental design, using rootstocks which were planted in spring 2000, at distances of 30 x 35cm in 1.6 x 2.2 x 2.2m soil-filled containers. Two treatments were defined: a control treatment, kept in optimal water conditions (70 -80% of the Field Water Capacity), and a waterlogged treatment (waterlogging conditions were established at the end of July, for 30 days). The plants undergoing waterlogging were kept in water conditions similar to the ones of the control both before and after the treatment.
Leaf functionality (transpiration and photosynthesis) and leaf chlorophyll-content were assessed by ADC-LC4 and Minolta, SPAD 502. Major measurements were taken at 3-5 day intervals during the waterlogging and recovery phase. Measurements of the physiological activities were carried out on nine exposed mature leaves, sampled on three 404 different plants per genotype. Chlorophyll contents were measured on nine shaded mature leaves sampled on three different plants per genotype.
All the genotypes assessed were RKN resistant.
RESULTS AND DISCUSSION
No genotype derived from cross P 2175 x P 3605 showed a decrease in transpiration activity either during the flooding period or in the recovery phase. Their behaviour was similar to parent P 2175. Instead, the parent P 3605 showed, after 12 days of waterlogging, a 30% reduction of transpiration compared to the control, and after about 20 days of waterlogging all plants were dead.
The genotype derived from cross P 2175 x P 3606 showed greater sensitivity to flooding compared to the genotype derived from cross P 2175 x P 3605. In fact, after about 20 days of flooding, it showed a transpiration activity about 40% lower than the control plants (Table 1) .
The transpiration activity during the water stress conditions of the two Myrobalan genotypes (P 2175 and P 2980) , used as parent plants for their waterlogging tolerance, was similar to the one in the control plants.
The two hybrid rootstocks (Garfi x Nemared), P 3065 and P 3606, obtained in SIA-DGA (Zaragoza), showed sensitivity to waterlogging, equal to or greater than the peach x almond hybrid GF 677 (which is the most commonly used rootstock for peach). However, all plants of this rootstock were dead at the end of the waterlogging period. All the other genotypes with a Myrobalan parent showed high tolerance to waterlogging and therefore no plants died, confirming what had already been observed by other authors (Massai et al., 1986) .
The effect of waterlogging on the photosynthetic activity was greater than on transpiration (Table 1) . Therefore, that parameter seems to be a valid indicator of the plants' sensitivity to waterlogging. Based on observations on the same parameter, the genotypes derived from P 2175 x P 3605 behaved like the Myrobalan P 2175, whilst for the two Spanish hybrids (P 3605 and P 3606) the sensitivity was the same or greater than the one of hybrid GF 677. Six days after flooding, both P 3605 and P 3606 showed a 50% decrease in the photosynthetic activity.
Mean leaf colorimetric values, measured for the clones at different dates, did not show statistical differences between the two treatments. This parameter was not useful in evaluating the sensitivity of different genotypes to waterlogging (data not shown).
CONCLUSIONS
On the basis of the first results, it is possible to conclude that among the new genotypes obtained in France and Spain, there are some which are very interesting not only because of their resistance to RKN but also to waterlogging conditions. For a better evaluation of these new genotypes, it is advisable to carry out field tests in different pedoclimatic conditions, grafting them onto peach and nectarine cultivars with different vigour. 
